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All figures, graphics, tables, equations, etc.
merged into this translation were extracted
from the best quality copy available.

' m“' .-\.1-")‘ . .“'J‘ 'J’ ‘;’::',. 'f: . .

iy
X i

R A R P o 4 O MO I o g Y O i - O e ) ! T
O A A S O .t.-!».:!a!.‘,-.,o QOO0 ... OISl DA O B O " AOONOELNONY




-
P
535

(LS

-

oy,

SN NS
€ o
MR

-~
»
»

d“"’

.

R o)
-

pos_ Sl

= X'
l"{
Ll ol e )

0 5%

PEE

)
W 000 K ’ )
't"'q"‘t‘t’a‘-’l,\'l r’" .s' t.I.Q .Q' .q!‘:o”. ‘. . ‘;‘ ..' l‘) .l » 5 e G ‘! .\ '. LhLE ;“Y; ,'. ,h . *‘ A ‘l““." '. l'oll.n‘l .0'0 l'v‘b'o“'p!l‘u (LY AN l‘.‘\‘ .i‘

DEVICE FOR MAKING TUBES OUT OF FIBERGLASS

Russian Patent No 365879
Author of Invention: James Luther Grosh (USA)

Applicant: “"United Aircraft Corporation” (USA)

)

A device 1s known for making tubes out of fiberglass by means ot
winding tape made from fiberglasses impregnated with binding
composition onto a mandrel with the simultaneous addition of particles
of a solid friable material between the neighboring turns with

subsequent hardening of the binder.

The proposed device differs from the known device due to the fac-
that for the purpose of improving the resistance of the items *c
external mechanical locads on the stage of interlaysring between the
turns & sand of nonuniform granulometric composition is used.
Initially large particles of sand 1.2-2.4 mm in size are applied, then
finer particles 0.005-0.15 mm in size, locating them uniformly between

the large particles. .

Simultaneously with the sand pieces of fiberglass are fed between

-

the turns of the tube being formed. Y, . - ) Ty

It ol d be desjreable that+ aft.r hardening ot the resin un:

structure of the tube would contain a considerable amount of fibrous
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material for withstanding internal loads and a sufficient amount of
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friable material between the fiber layers for resisting compression and

iongitudinal loads. However, due to the indicated limitations on the
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comparative thickness of the corresponding layers in certain cases,
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when extremely high external compressing loads develop, there must ne
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the possibility of including a somewhat greater amount of friable

.,.
1%

materi1al than 1is required for resistance to internal pressures.
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Thanks to its high strength, chemical and physical properties, and

!
e
'vQ alsc acceptable cost, fiberglass can be considered as the most
.'n
;‘ creferable material. However, it is possible to use other
Y
o high-strength fibers, as an example - metal wires or fibers and otter
‘l
> . s N . .
%5 materials, fibrous silicon oxide for example. Single-thickrness or

spliced fibers can be used.
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Sand 1s the preferable material. However, many other materials

e
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can be used, for example, silicon oxide in a friable form, fine boli .w

balls of different materials, carbon (coal) and graphite. If, for
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evxample, a light-weight pipeline is required, then vermiculite or <.z
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hollow balls, different materials, such as glass or phenol resin are
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vreferable materials.
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In the fabrication of plastic constructions :t is posstibie
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di1fferent binding systems, the most preferable are epoxy or polvystvret

o systems.

Figure 1 depicts the layout fcr making the tube, and Figure 2 - a
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: winding so that the fibers, which are situated without a break over 1:e

e

cross section of a wall of the tube enlarged.

Mandrel 1, adapted for rotating in the direction indicated by the
arrow, 1s wound with tape 2 made from fibers 3, which are wetted wit®
resin during passage through vat 4 and across the continuous operating
rcllers 5. The fibers are wound continuously on the mandrel along its
iength thanks to the relative back and forth movement along the axis of
the mandrel during its rotation. The spacing of the winding car. be
regulated by known technical methods, the appropriate selection of the
rate cf rotation of the mandrel and the rate of longitudinal =z=hifting

It 1s preferable to use the fibrous tape 2 with a very high angle of

ring, form lap windings. The device has a hopper 6 which is located
above the mandrel 1 at the site where the tape 2 comes in contacrt wity
the mandrel. The hopper consists of two separate discharging sscticns
7 and 8, each of which has an independent feeder. The dischargio:
section 7 is located in front of discharging section 8, and on rhe
drawing the space between them has been exaggerated for a ¢learer
representation of the layout which is being depicted in Fig. 1. The
discharging sections are located vertically above the site of contact
of tape 2 with the mandrel in such a manner that the particles of
friarle material, being supplied from discharging section 7. fall on
the tape first during rotation of the mandrel, and the particles “r~m
section 8 are placed on top of them. There is.a sufficient amount of
resin on the tape so that the particles of friable material adhere to
it. The particles in feeder 9 are larger than those in feeder 1C s0
that the larger particles are laid on the tape first, and the smaller
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ones are placed on top of the larger ones and between them.

This process continues for a period of several pases for obtaining
a wail of the required thickness, after which vulcanization s carriled
out, then the mandrel is extracted. By using the proposed method a
highe: unifcrmity of the thickness of the layer of sand is obtained,
and a higher density than in the case of using particles of random
dimensions or of only one size. When particles of random sizes are
used 3 wall of nonuniform thickness is obtained. When particles cf the
same size are used the thickness of the wall can be resgulated, however
the density of the layer obtained is not sufficient. Thanks to the
proposed process the larger particles are laid on the tape first,
creating a layer which is uniform in thickness, and the smaller
particies fill the gaps between the larger ones, improving the density

wlthout increasing the layers of friable material.

The particle sizes can be selected in quite wide limits, Tubeo
with the desired characteristics are obtained by using large particles
with dimensions from 2.38 to 1.19 mm, and smaller with the limits of

from 0.149 to 0.005 mnm.

Figure 2 shows the cross section of the walil of a tube which has
£ zen made according rto the invention. The 1nner layer 11 .3 a o=;
coating which contains a veil fabric 12, whieh was first turned on a
mandrel which was coated with rubber. For assuring longitudineal
reinforcement the fibers 13 are located above the veil fabric and along
the length of it. The layers of fibers 14 located cver the ring are
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& separated by layers of friable material 15, each of which contains

N large 16 and small 17 particles. The thickness of the layers of

_Fz friable materials is determined in essence by the large particles. Th-2
) *-,

'~ . . .
’~£: entire construction 1s held together with the help of a vulcaniczed
v
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- rubber shell.
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. Example. A tube with an inner diameter of 61 c¢m and outer

diameter of 62.9 cm is made by the proposed method using fiberglass and

.f“?

: : sand, the grains of which have average dimensions of 1.1¢ and ¢.374 x>,
W
,a: The layers of fiberglass have a thickness of 0.0127 cm and the lavers
594
.N of friable materials have a thickness of around 0.127 cm. In the finail
i&: form the tube contains the following amount of components, %:
ol
- resin 35, glass 15 and sand 50, with approximately 10% of fine sand in
‘0
I . .
r welght units.
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1. A method of making tubes out of fiberglass by means of winding

o
<

‘ i‘,e.,‘U

“i
,jﬁ tape from fiberglass which is impregnated with a binder composition
Wiy
Wi
® with the simultaneous addition of particles of a solid friable material
o

between the adjacent turns with subsequent hardening of the binder an+

T
AR

x& removal of the tube from the mandrel, characterized by the fact that
Al

L for the purpose of 1ncreasing the resistance of parts to exiernal

o, mz-hanical loads sand with a nonuniform granulometric composition is
'ﬁé introduced between the adjacent turns of the tube on the stage cf its
o

- shaping. Initially the large particles 1.2-2.4 mm in size are laid on,
\
ﬁ
:%‘ and *ren the smaller particles 0.0005-0.15 mm, locating them uniformly
s
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between the large particles.

2. Method in point 1, characterized by the fact that between the

turns of the tube being formed pieces oz

. sinultaneously with the sand.

fiberglass are suppilec

Figure 1. Figure 2.
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